This paper studies boundary value problems for parametric differential equations. By using the method of upper and lower solutions, monotone sequences are constructed and proved to converge to the extremal solutions of the boundary value problem.
Introduction
Many problems in physical chemistry and physics, describing the exothermic and isothermal chemical reactions, the steady-state temperature distributions, the oscillation of a mass attached by two springs, lead to differential equations with a parameter [5] . Existence Then, there exists monotone sequences {vn,n} {wn,n} which converge monotonically to minimal and maximal solutions (p,k), (7,/) of (2.1), respectively, i.e., Proofi For any r/ (v, w), where where r(t, e) f(t, rl(t), e) + Mrl(t).
It is not difficult to see that problem (2.3) possesses a unique solution (x(t),) for any given pair ((t),e). Let (Vl,Ctl) (Wl,fll) be the solutions of (2.3) corresponding (r/, e) (v, a) and (r/, e) (w, fl), respectively. show that wl(t < w(t), t J. Now let re(t) vl(t wl(t). Then
Thus It is now easy to construct sequences {(vn(t),a,)} and {Wn(t),13n} where (vn(t), an) and (wn(t), n) are solutions of (2. It then follows from the standard arguments that the sequences {(Vn(t),cn)}, {(wn(t),n)} converge uniformly and monotonically to (p(t),k), (7(t),/), respectively, and (p(t),k), (7(t),/) are solutions of the parametric equation (2.1).
To show that (p(t),k), (7(t),/) are extremal solutions of (2.1), let (x(t),A) be any solution of (2.1) such that v(t) <_ x(t) <_ w(t), e J and a _< _< #.
Suppose that for some n, we have Vn(t <_ x(t) <_ Wn(t), t J and c n _< _< fin" Then, setting re(t) v n + l(t)-x(t), we obtain by condition (ii), and (2.8)
and m(0)-0. Thus, we get re(t)<_ 0 and v n + l(t)_ X(t), t E J. Similarly, we can prove w n +l(t) >_ x(t),t E J. 
